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(Corrosion and Dissolution Protection of a conductive Silver/polymer Composite) 



ITS Oil Wr&M, B!2&M£IO^(BTA)I2J'ae S« o||E|I^Jl£| f^l afiii CH M4= 
§3 Ag Oia ^11 S^AI^'o^^ A g geH^ 0|£ 0|^£M if^AmD, ^ ^12} S3| 

§rOI ^XHS OH CHI S&HJ te^ Ag OIS 0|§£ [EH^OII ^t, h *{|£| B §§HU ^301 ^ 

314=: SHIS oH^^CK 

□ HS^S ^lOji MOW Ag°j 231 SW3| 0|^£^F ^Elb ^SOil ^OiAj.^l^ 53 3 Oil Xil 1 £ 

2 S^S 2*te XH1 1 £JXfM K 3 0j£ orU 0|#£| SfitXIIB l^o[£), £HI X1M £2 

feKMI 2^1^°^ #EHS ES^.m^ XII (conductive composite), ^ #31 ESS ^ir 

SI &0H H4: 8HEH3J25J ^31 »&§(heterocychc organic Compound)S'&s^» 2§ 

Ag^j a^i mm^ oi^e ^p^#. &?ioii ±mm mow aq°\ ej\ asrsi oi^sji- a^- 

El£r ^§0|| SICHAi.^ie SPJ ^ CHI HM £2 g^S Ste XH1 1 :>|»,S SJXrM SI ^CH£ 6H4 OI 
3°l SB HI ■ i^Sr£l, 40| XiM EE2 g^^OII ^\x\m £23 ^Uxil 

(conductive composite), ^ £2 3 ^»«| 30|| ?| Xl §1 &^ MHISHa §}^m 
(heterocychc organic Compound)S S^SfDj, 3^1 6HEi!SHEI ^^1 '»»S2| m 

Xtmo\ &OI gfrxll UH Oil ^59 31 6 r ^ Ag£| §±%^ 0|§£ i,^ 
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H01L 21/56 (24)S*«|X|- 1 999^051121 <H 

(21) 10-1996-0038605 (65) §7H*iS ^1997-0023643 
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(73) ojE-lLHA^y blXlLil^ 0|Aj^ S£&J|0|4d i°J *l| = £| 1 

□ 13- 10504 ohga 
(72) ^ «*F^ fsf^Bf o^3M|^ 

dR 10501 oWU 3. 3.= 23 

□t^ 10562 ^ SA|y S^p- 15 

□l^- 10510 HB|o|-#a|.H al-inS Jx.^ ^EflO|H 333 ^#£^|0| 31 1 
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(74) -q|a|fl . £K^U 

(54) 5L3£] e-/*»3H| *fS*l|£| ^ 91 *«H- SW^S 

* tSe S <gj AT#^ o| e B|x}«* **«M|o|| * as oil BfaW, 

^Ma|oh#(BTAm ae annual *7|"a^'s» q Ag oie- &t«« S£a|S£lsm| 

Ag S^H ^ o|B o|^£# ^ H ^S£ 37|S-o| &*H» ccHoj| #^o ( ^^ Ag 0 |^ o|§£ ctHSoil ■ 

^t^l^l &§*HH- o^aj-o} a^7|^ °*fl# eH^^ch 



[£3si zi&t} s ] 

£ 1B S^*oj|Ai Ag Ag ^ffl-*l| a I Soil ctf °h §£J^I w( potentiodynam ic polahzation 

cunes)# L-^Bj-tH aaH£. 

£ 2te Au Au nj|o|^H(paste)oi| LHsH ^§9 ^3*| fi-^ aaH^L. 

£ 3^ Ag ^»*l|o|j cfj^H ^S^l ^ A Jli 4^tH ^£1, #(^.aj 0(3* 4d 2fe 0.2 M BTA;^ 

^ gt« ffl^ 0.2 M CH3BTA ttS)o||A| °| 0 |So|| 60 oC,3^£j- o>-# (azolej Ag fill 

o|^Hoi| q)^H 0.01 M BTA2-) -s.oH ( ^Aj 1 o| gf)jif ^ff gj»^(pledistmed water)Rd 2^r 3^1 

^Aj^o| ztaH^. □Ia-I&I Ag ^oi^^i q^H ^gs^ ^s||S d||o| u| m£°3 ^aj £A|g. 

E. 4^ Ag ^S*l|o|| CH3-BTA/SS SSI£ *i E| & c[^o\\ ^7\\ #7|oi| 4?HH ^°\\ ^o\\a-\ 

^ S o| ^Aj(^Aj 1 ) ) d|jn.#o^ ^o|a| mi oj^H (unprotected paste)oj| q]§H ^So^oi ^-uHS ^S^l 

(^Aj 3) oj M ^ fi||oi^M6fl cH§K ^a|t> &s«>04 ^§HS §Sfl ^^(^^ .2)* ^e|-y naH*. 



£ 5~ Ag ^&*l|ol| PjeH CH3-BTA/WS Afa|.o[ ch#0|| ojoi CH3-BTA L||£t[ i^|§7|oi| ^^Qi|Ai 



Xi^ah ^oi| ^oi|AH, ^AjR£j 1), a|jn§o^ ~o1*l d|MJ> fi||0|r±iSCH| chsh "SS 

^<M(^*J 3) ^ at cjl oi^soii ch^h *)a|Jf ^a|7|- ^g&w ^«||g §3^1 ^41 R4! 2)« 4e^j naHH. 

£ a^cHI A-j 0.5V(S£j)£|- 1.0V MSE(4!-4j )oi|^ o|-#-^# a| -q o| ^H^l ^Kpotentiostatic 
oxidation) Soil *\?}o\\ tt[B tt£ H^rl- ^EKJj naHi. a|^ *j7|£^*| a|s# 7-)*|7| Soil 6?Hi! o(- 

5 »^ x-iswas. 

£ 7^ 0.15VcHiAi Q |*|a| Ag mjo|^H°| SSfl a^ £o\\ a\t}o\\ lc^ g = ZiaHH. 27 W g£ 

£ 8^ ^rt^l^r 0| ^ Oi| H|^£|0| &| = = B||S| 4| oj xj^H ojil) j=r| 7 |go|| aj g. 

(conosion ttee surface mounting)* ^ o|-£ 3.E*W°\\ P|ffl-7||^£. 

£ 9^ fii|0|^E^ a o jcH | nissj ^l|AH# 0|S'3|-0i Sl^S^r £]*H S|S. 7|$7|-oj ^Bj ^(f|jp chip ) 

^*t* -MS ©PI ?H^£. 

£ 10^ ^#^|(encapsulant)# S^r^ 4M|olH£| £ 9^ £A |£| ^sj g «9*PI fl&||Efa£. 

50,62:^1 A H S| 3. 7l& 51 ,53,68:££!^ ^th*i| 

52,54:££] 55:a|H =aflij 

56,57:^^1 58,61:^*11 

59,69:^UAH 60:#U S 

64,66:^^ 68:^34) ni|0|^H 

70:§l«*i| 

* iS§ S/StWI «a*B#(silver/polymer composites), o| * 0*11 oil Ag-*H-(complex)S S£*|-0| & 
oH^ o| ^(electrolytic migration)^ ^^o\\ *}*Y 3tfo|cK 

% °^y[±^ m%^\E. 0] 3d cH| &, §aff, ^oj, g Se'-^rg S*r# 3. = (1oadW 
7|S SJE 4jS# 7r3 ?i^h. 0| S5E^S# S ^ISMI SE£- qol^-efc S"a||*|o^ §§i ^ &0^h 

aw.". 

0|£j AH^.^ §3 ty-g Ss(electrostatic discharge protection) 1 -!- S A p| xfq (electromagnehc interference 
shie1ding)SH^. Af§-i ^ PbSn Sfeff 0] ^| ^ ^ 7| ^(interconnect technology) # S *t 

JH|^.Ai£ Af-a^ ^ 5i^K Ag^ £3^0! ^-ei ofu|a| a ^S r # ^t-i-^ (oxide Lrce sulface) CcH^o|| g *}^|# 

^ S 0|§£|^ ^^0|QK S^r £0\0\\a-\ Pb g|y-o| ^y]\ o|#£|^L S &3^3oiM ^AjAfO| 

□i Pb# S^l^fe 3L#m\ 5UPK Ag fl^7|- aH?-JS ^S*^ £S^o| ^^§H a^ g^ .§§ ^o^| 

Spl 0|SS|X|SJ-, g^0| 1 mm 0|*|-S e^eH ?|£°J ^64^.01 l_H £ (coccosion and dissolution 
resistance)0| gfi^l ^|cK mj-*i|7|- i^7| ^| f>WM^ ^.9 (loading) a-ll'gol ^o r 0|r glciK ^,50 ^ 

3% 0|Al-o| ^ & «^oiO|: f}CK 0iEi7hX| ^ ^>|Jl(. go} o]7^^| A-] ^|A|i|^Dj|, 0^7| 

>i Ag o|^o| §eH^l°j Ajsfj oisoi ®W-t ZE^(dendhte)o| §^£|oi 37| tWm 7HS-o| ^oi 

y- ^7 r XltK ccRI-A-j- Ajo l7 ^ oj 7 ^ aj-ejI oj| a-J ^7| ^ a| H| ^ Lfl S | ^^o| (susceptibility)^, 
t]\ qoho|^ ^^|A| ^-xhi Aj^ ^a|7|- suck 



1989^ 4^ 11X^ Kobayashi #ol|7|| x\\ 4,821 ,1 485: cH| *|feS^ D lfe S^^F, B ^ 

El H£1|^hK zia| ji o| S^o|-^ ^-a|Aj# ^"Ith £}£*l| c|d^|^# 3^ ^el of|g WW §^1 ^^^a|o^ 

S §^ u-Hoil *jx|A|^ dh£^| c|dfo|A floi| ^ S|-ij-## S^^ra^K ^ S°J ^oil^ Ag-«l!^Ma|o|-# 
^o| g ah sl| si :n , Aj s 1 ^ a^|^ Cu-S!^Ha|o|-S°fo| S^ai^i^i, ^^■□Ih 3^ ^oj|^- Al-£J!^Ha|o^ 
§°to| §AH £ |oH Dh o| mo\\ Ojoj- t-H^^gDi- oW2|- a||7|x| c\a[o\^o\\ a[^s\^ #9 4=x|oi| q|& £]*t£j# 



S o|| cc^Al £7| in#A| A g£| S7| 0|^£(mobility)7 r S^slfe- ^3E#ol| 7|# S £ Ako|| XH| 1 

, ^^7| £3 ah -^t^l *|oi| ^| *| oh ™± %^ s|-t[## tr^& ^gAH# s°m D 1, ai-7| s]|^|m2ia| ^7| 

#7| §]|Efl^Jia| ^7| £ = ^ A>7| ^§XHOi|A^Ei 7|§7|# AJ 7 | u|)oi| £5 

« ^ 5U 

m oj 0 |# °j 7| Ej- saj, HV°/!at§ S¥ £.S« a^^i- o|s|-oj a^aii oi- a^jo I?e1 q » g^sH S 

S^l^cHI MISS 1994>d 111/ 1581 WU9\ B80| "37|*| a^ g^s. ° £ |£ £ gAj a 

tWLead Free Conductive Composites for Electhcal Interconnections)^] a|^ ^&\ #S *l|08/339, 609 S 

«ai^Ha|0h#(BTA) BTA *£*l|» BE-c- Sfe #^ ^IHr<>l| P^H Q7| E|^» £JA|Sj$a 

cK Ah 7 | o|^ ^^ xi|4,821 ,148J>o|| Ai^#^ ±J!^Jo||A-|o| ^golHfE ^Zd ^oi|Ai Cu£ r 

Ag7 r Ag-BTA 8 49* S0^oj CK Ag-BTA «WS| MI £51© ^#£|0| 5U*I £ch * ^AH, 

cH| Ai 7|^a a^ss BTA7 r l-^KH^ Si BttWoi Au ^*|-#^ *\ g^S ^A^h n]|o|^Hoi| ojei) ^eH^i S 

n|-#jz|- bjm^rOi ^SS^. 

^5.1 7|e a^| i.g x 3.2 Cm^J 5!^ S 25 40 n m^l ^ (blanket) ^%n]\/B S.S^ 

S^Ail(psCA) a|^## AfxV3f°ich KIIOI^H xi|^A|o|j A g Au ^^(#^0] ^gf^ 88 ^lf%iJ)# A^^ 

a|^^^ ^ai *i#oj| d|) °> S7| ^ 7r ol^jcHI mj-*i|o|| 1000 ppm tf! o|-#(BTA)# S7 r 3^cK 

^¥ A l^#^ ^^j ^§011 ol- Q7| ^|-^ g7ho|3o|| 10-2M BTA^I ^*r°A ^o\\ 10§ #2} *JX|A|^Ch. A| 

oi^Dj Ajq^j a.«||So||A^o| *=la| 5j S0 || c[) oi- g 7 | g7f 0|So|| 0.02 M a 0.2 M fe£S| BTA 5 

□ill BTA^I *«l #oi| 3^ SSh a^|A|acK- aS^SSqai ^£t= ^S(RT) lHx| 60 oC SflS. Si^S 

S7| ^(-^ £|^^# ^|o{- 0.32 cm2^t in#A|7|i=- d||^ Efl o| ^(plating tape)S a^b^cK Sx|£ 7i 

m mo\o\\ oj an Ai^. «a|£! 7 r ^Ei S^(counter electrode)^^Aioj p t Dl|>| (mesh)£ r 7|^ S^^^oj S}A[^|1 
^•^(mercurous sulfate) S^(MSE, K2S04 MlS^K 0| Sx| ^7i|-^ M0|. S^^(V. Bnlsic) # 

0| *]y S^IH^S ^A^o|oiE|(J. Electrochem Soc.)1 36,42,(1 989)o|| ftfSffi- ^Pl ^l^a°| ^(Conrosion 
of.Thin Film MaorleticDlsk):Bi ^h-I^H^I fl-aH s^KGalvanic Effects of the Carbon Overcoat )"cH| 7|aH£|cH 
5Uck o| *j*|~z- ^»s| SsH5!(^,O.OI ml SfE), na|Ji #a^o^ ^^ 0 | o)H>m H*j#o| a"«ia*2is 

^d^^ ^EhttcK S^OI A-i^ egeH ?i7| ctH^oli s odi go, gv^Kohmic potential drop) ^0| #^o||Ai 
Sx|# E-i|^He|-7|o|| ^lil-^cK. ^^o} aen§y^. Aj-^-SMI ^IS^I- 4§om ^7| ^^|7| 

(humid atmosphere)o|| a|cH| 5H§£|^ ZEZd^r S^|-eJ- ^>^l S^K S7| ^|^H-^ ^ 

§££ 0|^Olxi $loa1, 0| ^ai H§3 r 7| ^|^0i ^Aj s ^(linear polarization) ^£jol| a|eH ff si^ 

°J 7|7}o^ ^aslsa^K io& ^cH|, 7H8J- 3°-l(open potenhal)7|- SiS*l(2 mVfS o|S^ fflS^^ ^d)cH| -EB*f 
.3, ^^-l = (sweep) S £j#A|^pK 1 mWsec^ 3 r 0i «aj .gfl.o|*joj 250 mV0||Ai A|*^K>i 

1.3 V m MSECHI H^Af^CK ^X r 5i|o| ^| ^H0j|A-j fJ§oi ot= S^|# °j7 r o|-^2 oj^^o^ 7|^lj-o^^ > 

^ as*! ^icHSMi Ag inioi^Hai gmm sa^^ck a^s^^ bta se^ o r # .#£^i7 r 5Efe at ^# xh 

37|- S|-^^ E|^H^ Itj|0|^H XH| ^ * ^A|e> 0|uH0i| A|#S^CK ^?aJ|§ -^7«. §7|L| ed^ CH3- 
BTA X^A^s LH^oh ^|-g-7| ^0|| A|_£# ^7H^?i xig-oj- ^ojf a|^s^ck 

a A 7 r x| ^^ol|A-j^ A g o|-g-t3|-0i B 5 D J ^s| Ag-o^^o, ° ^?>i|# '^o^7| °-|e|| §H^^ 



(ellipsometry)S Ol^^ojn, °|ah « # <^o^7| *|8H d|oH a|t} ^eH q (time-of-flight static) SIMS# 0|§§^cK 
o t ^ #§ n_ o| 7| ^x\°}^^^7\7[±si\5.\0] ?i^#oj| ^1x10-7A/cm2 SE^ 0.002 nm^l #§H£! 

y[ ^-E- ^ ^^#o|. 3do|afe- oi|^cH|£ #7^cK3). ®<yn oi|g 

i]^ tW»«, ^ Ag20, A9202, ^ A9203 ^CH^3d£ SSS HJl^0| ^^oi, fee 3^|cH|Ai^ Ag^ 
^o-|*J ^S^^oll cihsH PAR273S3^|£| *§ s^rrr S^cH| CL r s|-#sH £! ^r. 7 r S- fe?l| 3^ HE. 

ej 10 A/cm 2-^ 3.6 x 10+3 nm/i^| §aH ^E(o|# ^S^Na-^ Ag^ 37H°| 3a> JH&cHI ccj-ah §tH^c^ 7|- 

§)0j| #^0^ ^g^! 0|# DH^ ^ ^E^r ^§<^ ^^1 ^ *J#(4pr *jX|. A^^|Aio| - 

£jU(5)H^Ei 01 a I ^Ei^j ^ # ^ojsH ^, t^o|oi^(biasm fcl* at) , °W^- ^IH^om 

#8f)7 r DH^ & Aj-^ ## 0|S^ S-Sj # #o| £^§t #7|-A|?|Di *i7|g-°| 

^ oi^^oi, Ag 3e*isi zi^m?! ^ wss *nsew. t*^w s«i s#^i H7|^ 

^2 ^ ^ S§&0|:Oi|Aio| Aj 7 |*H cj-aj-s. ^o 7}7 | ^1 § Soil ch » ^q]*| ^§go|ciK ^tf*il°i|Ai e?^ 

-Ag i£j|o|^H°| <3*i&) aw ^e^t q)^ E ioi|Aio| Ag b|a|o| a7|Mc|- *j 

H7|S^olcK oi^de £i§o|| o!#H ^ ^£>| *J*i| Dj^o| of 10 o /o cc- 0 { s\\o\±E.o\\ 

^|7 r ^ 90 %Sf-^ ^# L-l-B^tH^. 
L-l-Di A| ^5HS ^i-Jl oi Z | & ^u|. 0H^ gks. g|o| ^oj ^o^|# 7|-AjZL 

AuHi|Oi^H°| §^H- Ag.i£i|Oi^H^a| JnuHAi.Au ^'A^7|-^]PMC £ 2ol| £A|£| ti^ ^o| 0 0 ^ S^ioliAi 

^ m^r S^!oi|Ai£ s = 7 ^ ^^cK Ag^l a^oilAi^a, fij|0|^^o| s>| ^AJ- yj^!^ 

o[cH| Ai o| ^c^^Ei S-^Ai of 90 o /o0|D j. Ay cjjol^E-^ 0 V 0|3|-O| *j = IlIHM ^ S » ^ 

(bHm(fomlulation) ^^1 Ag m|0|^eoj (previous) (mming)H^Ei o| ) oj 7 jo| Ag ^ a 7)-^^ 

0| ?icK Au^l Ag mi 01 °t 0.8 V 0|^°| a|jnsj ot=L g ^. # u|-El-uHcK 2^ ^£^J ^ 10- 

T/cm2€- ^AKscan) 2^§^! ^S^^. e!& SfMcf Cf| Sf 10«H §^ ^ 20 UF/cm2^l 2^fi §lf 

(ca!ncitance)oj| m^A-j^. Sf^ 2 x 10-^/cm27^ m ^0|cK Au §^oi| oj^ ot^ g^ 7 |. ^^cj-oi, 

Au *i| 7-] ^5E^ 1.1 x 10-3 nm/^S ^o|cf. 0.8 V 0|^oj S o | Ai o , ^ = §7( .- # ± uv ft0| | 7|oj3^ 
Oil, 0| #7^.^ 3^|Qj|A^oj Ag §^ ^^Mc|- S^i i^E-MI SS^f. 

Ag°j#SH^|CH^BTA^CH3BTA°i^^- 1 0-2MBTA#^-~^oj| ^^€-£ 3^1 £A|S Ag 

^^°| o^Aio]- MOi^CK S o|o| §7^ ^-A] ^^1-^ 0|B-)oh q ^| X\9.\ ^ X« ^ |> Cu ^^^j C\\ 

BTA^i ^t>K6)Oi| CH^H 7|.#f>^d^ ^A^|-7|| J2|.§oi|Ai o^ U j § o| - AjXHo^ 3d£J# A|A|- 

ohcK n^uf i ^a|o| g^o]|Ai£^ y-E.1, BTA^ 33-1 oil Ai S^j ci sb^oi^, §2 S^H # ^1 

A-i^^il ^je.ci|- 104UH o|Aj-ci ^E.|cK ci^7|, BTA7(--#XH^ aj-e[)o1|a-1o| Ag Hi|o|^H^| ^ s.eH ^S.^ ^ 
Au mi 0| ^ScH| ^ah£! 7-|°| i^a|cK 

BTA ^#^011 gx|A|7|JI, 0|# Ai|§ oj- cirS^I N2 Zi^A|£l Ag ^^|oi| c|)th ^o|e|-^ ^ 3 nm o| ^ 

S°j°>0| ^AHi|oH o # MO^CK. Ol^B ^Afoj- ^0||Ai Aj- S |. Cu S Dj AVo]| ^Ai-AHo^ ^A^ij Cu- 

BTA^I ¥^1, 2.5 nm(6,7)^ oH^ $A^o1, Fe, Ni, ^ Al^ ^^Wl S^rrr ^SS BTA ^t(^ ^ 

0.5 nm 0|3|-oi) ac|- q ^^^K ^|3M a| ^> a. eH ^| SIMS m|o|E^ 0| °to! Ag-BTA°J# £0^cK Ag+ o|^^ 
o[o[ yi^H£|ol-l- tjo]|Ai Cu-BTA Cu+ 0|$n|- St ^0|cK ziB-m, Cu^l Cu-BTA^ c|) 

^2^,Ag^| ? u t -B Ag-BTA-^- BTA ^a^^ 0 | ^|Aio| ^a.# c^a| e|ae S gooi| ^a, s 

MO^cK ^ *l$\o\\M^ BTAoj|o| ^Aj L^oj s ^ u^e|-u|-x| afa^A-j |0 ^o| a] S ^- 

5Jlf^ 0| ^1 AH| Xi A^^A^oj ^Ofj LfjOll ^Af|^^# tCfl 0|| □} ^^S|oHcK 

BTA^I- ZL Sei-S^-B S ?i7| ^^011(6,7), jH|o|^E-|g A-i|£E(pastering fabhcation)oj| BTA# 

^7^^ L DS"S (built-in) ^a^o, ^ ^ Al ah ^ o o^^x| at°W. 0 |^e ^S^l °| 

%ojs|ojcK asm, a-sa &t-on %°ao\\ saiai^i^ s°j^toi 497j's. 3 oil £A|g ^01 

011*1 WCH| in:#A|7i£ 0| H^^' tC|| S0i| *tlM\7\ g M^H|^EK <^#-0^ #o«0i| S X| A| ^ D^0|| M\^X0\ 

th^ai^i Ag BE S.S°H^a^^- ^A^H^ 3^ ^§ ^^s| °to| ^AHtl-# MOi^c)-. 

^ A^is si- ^Loi| zi ^l^-e # ^7l| £|JL, SSs||^a£S5A^g 1^^3nm^^|s| °>o| ^-aH tJ-#M0i^Jl ?i 
CK ccl-Bj-A-l , 0|Eioi-^a| ^ahcH|a-1-^ ots. Ag-BTA S^o)-^ #^ SSS (precipitated, 

non-complexed, azole)oj| ^I^H nllol^e u{)o| o| afdlScK 



^3f.7i| ^§^filt^50t 60 oC0\\M 3§ 7h§HS 3& off .-^^(0.2 M 0|A^)oi|Ai ^^^l5i^K ^1 — — 
oh 27 r Aj ofg ^o\\a-\ CH3BTA7 r sB^oj M ^ SOi^^cK ^i^ojg-ojl^ 0|B^h mo\\M^\ 



^ §*H# l04afi(BTA°-l H^)o\\M 1 05u|j (CH3BTA°-I 3~) lt±M%M. ^ *ho|| f Ag §SH^ ^|a|o] 

Au ano|^eoj| oi- &g*|o|| ^^ofSH, Au JUloi^Hfe- oiS^I 10«H §£ q ^io^cf. 

iti|o|^Ha| 7h§- ifioj §a| omej E g^£ 0 }fi *|*h±s| xi&row o|ei) fl**x| sf-^-^K na-IM-, o\z]°} x-|a| 
p-l gpW g-g, oilmen flsia ^fts| s|oto|| qjgj. ggom i*J-yoi| q)°h g»o| sicK o| Bgg 

oil qie g»e ^mi oimm ^ o\ xwisA-tfe- g^goi -am ais. uh <xi a-i 271*1 ^o 7 | X |^ ^ 

BTA^ #ol| §^^1 i^Wacf, 0.01M BTA^ §ofl M °i Mc^ lO^H o|£J-£| 3£^# ^Til » 

of »ck 

HB^f, S£ S (8)0l| CHoHAi-b £7|7|- O^A^QK ^7|0i| x| §0 || CH 

ohS-WS S^^^ *H a| oj- A|^cH| mm 7|*s- §S^I S.* M-ehS-gai £fll# so^m ?icK£ 3-5). 7| 

S»S| §oj^ o]£H£|*i 3MEJ\ 7H*|^- m^l S D J^I 6 ^(dynamic wetting), Ag.°-I 

§°H » ss'HS o^iLj- Ag o|S°| X |o^ Hhgoil o|hi §£ ^7-| °i# 3dH3 

^goj AjgojjA-j o(-§-^# *|a|3 a|^o]|a-] <£cH3 ^ °H^- £J-§o|-cK £ 6-E- CH3-BTA.S. M 

a|^0i ojOi of## M|'3E» Bj|#7|^cH| 67HS o|M xi^oh c|~^oj| z|z| o.5 ^ 1.0 V MSEoil a-| 20^- #cHM a* 

t[A|^l A|^Oi[ ^o_K2f ^£-A|7_h ^Aj^# £A| oj- ^0|CK 0.15 VOilA-1 A|-^£j q | £| £j 0| ^ H 0]| C|) S ^A|-^ 
tl|0|E|-^ £ 7CH[ £A|5qcH ?i^K cj" E H S^- U^W^ £ 1^ 50i| £A|^} #^oj «^ ^Aj#^^E-j 0i|^£|^ # 

*|CH| ^g^|-0i ccj-^cK Ag^t a^|-7|- s. aj.^-o| s ^ 7H^7|, #§H, SSOj SaH^I ^ ^ A 1 af D d£ol| 

B ffi^l-S t!3.?MI ScK ^ 70\\ £A|a affif ^0| 0.15 Voi|Ai 0.15 A/cm 2 H7| SE0|cK (u|JH§H a 

S f Ag ^-^cHl A-j ^o|S aW7^ q a3Il^lS^0|^cK) o|-fi-ttSfla|a A ISfe0..15V0l|-Hlx10-¥-/cm2o|*h I 0.5V 
oi| AH 3.7 x 10-8 A/cm 2,1 .0 VOiH 3.1 x 10-7 A/cm2i M^tSch ^^|,of#-^# fla|o|| S| & ^£ 

^l S-^fe ^o]E. 105WH S5E0|cK 

BTA^ CH3-BTA-& a|iH*1 fe^ #7|^(40 oCoj|Af zj-zj 0 .09 0.02mn±lg)# a|^S o|-^oi| Sjoj- 

0|ae A|7>oi| ii[b\ S-^^ot *|CK ccfa^Ai, ^7H §7| ^o{| X] cH o>- CH3-BTA M^o| §7|-s| 

oi ^|#7|^ol| xig-E|cH ^^#oi| q\n CH3-BT z. *ja|S aiE- ^oi| 47H^a^ S7| *^*| eii^h 

# ^o^ck a £ soil ^cHxi ?icK ^oi| xh&s A|sfe ^ a^|oi|Ai ^£ 

o^|a^ ^Aj ^ioi| ?ia|Ai£ CH3-BTA 5JS" ^J^Pj| .f§@ 5!ach c[± 3.x] °i t §§H^ OiS^i E 4cH| £A|g n|SL 
^|o|^Hoi| CH§H ^Scf ^ 104U || §£ d] h.£|cK CH3-BTA ^iS-^S ^ ^IS-^I ^oi| xi^g 

A|^.^ L.|) A| Aj H|. LHS§HAH0j otAj-^IOjOD^ 3 £ £ 5^| 5E A | S Au fi||0|^:H0i| C|) S|| 7jMCf 

flllol^E xh| zecHI o|SS ^S-*il^ Ag 'sW«o|| 90 % o|Aho| - s H o ]# o|o|| c^#B|-0i Ag ^ -3! 

S^oWl a^K Mi ^§CH|£ MT-^ S^loiH o| ^o| g = 10-1 A/cm20l| o|st|| ^dii; o| 

#± S^l ^^3|-Di *lo}E. 35.6 nm/^S| Ag ^|7| ^£ai| eH^£h^. 

BTA# m^-t} ^g°Ao\\M= Ag gjX|-o| ot^ g^7|- ^^a^K 0|fii|0.|^eo| x^o ^ Hj-gs^S. H7j| 

oH^|£jcf-^ Af-Ajg Xi| S| i5\JL^ AufillOl^Hfil #A^MI 

BTAM- 5CH3BTAS ^~ Zd^ ^§-^ ^&*i|# ^£oi|A-] o^_ 0 ^ Sf)-#o{| ^ §a|a|^i ^cH| 

m± Ti^m m^S.^ L Hoi| °}#CHS ^ ?i^K «l*t-# BTA SE-^ 5CH3BTA^^&i °l# 

Oi^PKOim ^7|oh 0 | bimAH a7 | m|so||(BTAo|| qj^Ai^ 0.09 mmbig,5CH3BTA0i|cHuHA-j^ 0.02 mmHg), 
a|t}o| 3Ji|-&oi| cchai- Aha^ioj: S-ck o\m o]± t}^ ^1 s^sj^! Mir o| q-#o| Ji*i| aH&^^ ^-g 



5. 8# ^g^i ^7| ea*il, Ai|a|-D< -1 ^ oi - oja[| 5|^7|ff(50)oi|^ c^oj cj-x|-S(tenninal 

point), 37| *]^, HUH., £S ?J^{52,54)0| '=?u\s\o\ H7| 3^^(52,54)^ £Aj cc - £41^(56,57)' 
oil °|SH a|H H£il^j(55) t-H'si Qxh S7|^ saj cc^ xj7|^ g-^ o|| 5U7| cot^oil ei^H S|s 7|£K50) 

^ a|H ^£i|°J(55) L-H^l 5|^. S AfO|CH|-^ S7|^O^Aj£j C |-. S7| ^^^(52, ?-]) fet-Ol|^- £QAj 

(51 ,53)7|- ^Oi^Jch. ^a-*fl(51,53) ZfZtollf £41(56,57)01 ^oi^JcK 0|Sfi| IflOl^e ^E||o|| Aj ^«(|.^ 



E H °}#7| m*WM ^<U^I(58)# ^alah^. ^U-xflai go| &£o|^fi| fee ^r#, afs^s^l 

EL|£ ^|°j(55)*r S.^! (56,57)^1 Si* ^7\\^[ ™0]5. ^g0| 0|#H ^ £EU^|(58)# BTA g 

oil S*|a|^ *»*i|(51,53) #o|| BTA^I S§*H(59)S ^ ^g^H(59)-^ £]4H S|S 7|#(50), E. 

41(56,57), *j7| 3^(52,54), SI £| = H£fl£](55)£| #o||E £J# 2jO|ch a|e HBflS(55) m£J 

oil, ^flH^IM, eJejM. g* S|^..SS ajs- qtifo|6t ^ «ck 

sg*H(59)« g^e c«ol|fe. a)9B SS*U(58)« H§A|2j ^ 5?i^r. 

£ 9^ a (60)o| ojrfcH sis. 7|£K62)oi| 3£H *l| (61 )s| 7H&f£0|ch ttajg *ia| *rSoi| "rB #U 

S ^ ^14,434,434^011 7|*H£jcH Xlfe-cil. 0| ^ S^l^oil q]H£|CH ?icK gij *j 

oil °|uHA-j sis. fi|s 7|#^ n a|-o| ch| bfjAjoi o r <d c r ^ t d J^ 2fl-A|{| =^ h^k * SJSol|Al 
^i £ J^ **te £*±£ ^a*«(68)# Af§e[oi a^gcj. S(60 )^ "SSKfXOjslol, ^ 7-^sl sioiAi a 5 Q J y 
s| v)\E-{64)7\ s|s. 7|S(62)fi| B||=(66)fi|- SSSP. nH^(Si)^ *U^(66) A|-o|oi|^ *j7|Ajoj #aJo| o|-^Oix|£^- 
^tT^I u||o|^H(68)7|- bf|^£jch 3. *o|| 3=H*||(61)o|| Jl^az|- H^, a^^B^lfe °f 5 psi o|^°| 

<^=M# 7^0i SJ| 0| ^H(68)#^ SMI (68)^ HftA|^ *]7|S) #>M0| St 1 *! o|^cHx|7i| £j-ch BTA ^ *r #*i| 
(solvent^ SlMl(61)« S*|a|*| ^SMI(68)o]| ^H*H(69)# ^ A l^ *r 5H C K 

BTA# SeHs a^^7| ^juHAi g^. ^ = b||0| (atomized spray)# 0|»» ^ fclch 

£ 10S- oilmen oj|^A| *J'SWK68)fi|- ^HXH(69)# a*B ^EHS| £ go|| £A|fi (61)^1 

s.a-asEoicj. 

£Saj ujioi^eoi zy?[x\ PbSn *1| fJ- ^ fe^ g^7|#o||A-| g S.Ai o| cK 

* ttSS §o|4 g SSA|^ xii^j-oj. #ff^|/^^ mt^l(PMC) atsi .SaHflt M2^§oi| ch gj- 04 

^0|QK tf3£E £ |ohg.(BTA)2F BTA BE^ ^ S^- ^#0]|Ai Q7| S^Sj &||^HS 

A I#°1-^^K 3^ Stf*l|oi| °|SH ^oiS SJ-^ at AH SO j|£ S^^H Sflo1|Aioj s. m| o|^H ^ 

£^ H al-soi, n^woj « ^|7H ^^oj woj £ 35 6 nn ^^cH| §H&o^ 10- A/cm2^l ^o|| £&&cK 

acH| AH X-|S-^# ^| 0| ^£^r l05bH7^A| ^ 0| 0^S| §S§ S§H^ e0|^o| 

B.n soi^x|°>, Ag §§n ^s.^ ^>i3i-oiiA-i au Eiioi^Moii °\m t[Em^ ^ ssaq q ^cf. 

^I^^ai Ag ois- "«INSjia| #7| ata»# £3^ B/BQm m*M\ 

oil ch^H^ aasi-ai^le}, S^l ^^loil s|§HAi°J- Oa=|o)xio^ * S^lcHI^H 9dojfe£o| a 

o| oiap^i^ ^§ §y e^o| as 7|# £o^°l #4^a| S^7WMI So|ck 



^7|0j| A|0|| Ag^l 37| E^Aj 0|^£7f &±SL\±: ^-3El"0i| Si 0| , 7 1 B|- fiS £J"0|| *j| 1 E.S S ^ # i^tr ^1 

7|^s. ojX^ §m 0|Al-o| ^^l^ -y-7| ^|1 £S SH&OII 37|AHo^ ^^^j ^eHS z\m& 

(conductive composite), ^ ^7| ^^J^ a^j oj ^ & s± 5||E||s.aia| ^7| S|-S-# 

(heterocychc organic Compound)^ ^ H AH # Sfe^r^, ^7|'s|| Efl^na| ^7| S^#o| # 

SMI L-Hoil ^^^! ^a^^- Ag^l 37| S^ah o|^£ ^.^2L#. 



S^t, h 2 

^l 1 »0|| SiOiAi, a!-7| 5||EflSZLa| ^7| fe£7F ^gAH^^Ei^S 7|#7| (concentration gradient)© 

gAHt^s. MJcHI if§§^ AgS| S7| S^S| 0|#£ 



^7| ^aha|o|| Ags| 37| o\%±y} ^^mo\\ ?lo\M,M$- SZJ-s*ss -*a|a *H|1 ^' ^I2S| S7| S 

^'^1 ^ 0|^o, §o^|# Al-71 ^|1 %\ AH| 2 S7|^^^ A (-0 1 0|| 37|^o^ a}- 

^H^ ^|x|oh ^ .^7| ^§*i|a|. ^-ai^o^ g^*]. s||Efl^.Jia| ^7| ^ r t^#^ S ^ 

§A||# SS-ol-Cli.Apl S^jAH ^^^|7|- ^7| ^#^|s. U-gr*! e^ Ags| *j7|£f*t*i 0|#£ 



M\ 3 SW| ^OH, AV 7 | - 7 | |^|^ oj|a A | ^X\SL\ ojgS^ 0 |^(>1S H«0||A1 Aj^5E|^- ^ # f32i S|- 

Ag°j *j7| fift^ o|§^ 

iHx-ll S^KSE-^ 3*rS StMl, ^Bj-m^s SJf. oj71|x| (percolation threshold)* iE^fe 

Ml oil aj-71 B ^ah^i o|^## Ag SJE||^a| 5fS«(Ag- 

heterocychc organic compound complexes) # iffo^ ^ # f?J£^ o|-^- E.QAH ^.SWI . 



E tfl Hg/HgS04 (V) 




-15.00 H3.00 -11.00 -9.000 -7.000 -5.000 -3.000 -1.000 t.000 3.000 

(A/cm 2 ) 

JE&2 




-15.00 -13.00 -11.00 -9.000 -7.000 -5.000 -3.000 - 1.000 1.000 



(A/cm 2 ) 



SE&4 




fcJEST AVAILABLE COPY 



